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DETAILED ACTION 
Allowable Subject Matter 

1 . The following is an examiner's statement of reasons for allowance: 

The prior art of record fails to anticipate or make obvious the method of claims 47 
and 48, including, inter-alia, identifying cough or sigh events from lung volume signals 
by deriving temporal sequences of respiratory parameters and identifying artifacts 
(coughs or sighs) when the sequence does not meet the "true breath rule" - that is, a 
breath is considered a "true breath" if the difference between the previous breath's end 
expiratory volume and the current breath's end expiratory volume is less than a fixed 
ratio times Vt-cal, where the ratio is preferably between 200% and 300%. 

The prior art of record fails to anticipate or make obvious the method of claim 49, 
including, inter-alia, deriving temporal sequences of respiratory parameters from lung 
volume signals and recognizing periods of speech by a subject as dependent upon 
inspiratory/expiratory ratio, fractional inspiratory time, inspiratory flow rate, and/or 
expiratory time. 

The prior art of record fails to anticipate or make obvious the method of claim 50, 
including, inter-alia, deriving temporal sequences of respiratory parameters from lung 
volume signals and recognizing dyspnea, or shortness of breath, as dependent upon 
the ratio of minute ventilation volume to peak expiratory flow. 

The prior art of record fails to anticipate or make obvious the method of claim 51 
including, inter-alia, calculating the ratio of FEV to VC and recognizing a change in the 
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ratio as being dependent upon the ratio of time to reach peak expiratory flow to 
expiratory time or the ratio of peak expiratory flow and mean expiratory flow. 

The prior art of record fails to anticipate or make obvious the method of claim 52 
including, inter-alia, calculating the ratio of FEV to VC and recognizing a change in the 
ratio as being dependent upon the ratio of peak inspiratory flow to tidal volume. 

The prior art of record fails to anticipate or make obvious the method of claim 54 
including, inter-alia, calculating the ratio of FEV to VC and recognizing a change in the 
ratio as being dependent upon the rib cage's contribution to the tidal volume. 

The prior art of record fails to anticipate or make obvious the method of claims 
55, 78, and 79 including, inter-alia, calculating the ratio of FEV to VC and recognizing a 
change in the ratio as being dependent upon a temporal sequence of the fraction of 
expiration time with thoracoabdominal asynchrony as derived from signals reflective of 
rib cage size and abdominal size. 

The closest prior art to the above claims includes Ni (US Patent Application 
2004/01 11040), Sackner (US Patent 6015388), Kihara (US Patent Application 
Publication 2004/0143194), and Anderson (US Patent 4463764). 

Ni discloses a method for recognizing respiratory events comprising deriving a 

/ 

signal indicative of lung volume from a plurality of respiratory signals from a monitored 
subject (paragraphs [0045], [0051]-[0052], [0058]); deriving one or more temporal 
sequences of one or more respiratory parameters from the lung volume signal 
(paragraphs [0053]-[0055]); and recognizing one or more respiratory events in 
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dependence on at least one of the derived temporal sequences of respiratory 
parameters (paragraphs [0055]-[0056], [0059]). 

Sackner discloses a method for recognizing respiratory events comprising 
deriving a signal indicative of lung volume from a plurality of respiratory signals from a 
monitored subject (column 14, lines 50-53); deriving one or more temporal sequences 
of one or more respiratory parameters from the lung volume signal (column 14, lines 38- 
41; column 16, lines 32-38); and recognizing one or more respiratory events in 
dependence on at least one of the derived temporal sequences of respiratory 
parameters (respiratory drive may be considered a respiratory event; column 16, lines 
32-38). 

Kihara discloses a method of monitoring respiration comprising deriving a signal 
indicative of lung volume from a plurality of respiratory signals gathered from a 
monitored subject (paragraphs [0008]-[0009], [0020]); deriving one or more temporal 
sequences of one or more respiratory parameters from the lung volume signal 
(paragraphs [0020]-[0021], [0122], [0125][-0126]); and recognizing one or more 
respiratory events dependent on at least one of the derived temporal sequences of 
respiratory parameters (paragraphs [0125]-[0126]). 

Anderson discloses a method of monitoring respiration comprising deriving a 
signal indicative of lung volume from a plurality of respiratory signals gathered from a 
monitored subject (column 2, lines 5-28; column 5, lines 9-15); deriving one or more 
temporal sequences of one or more respiratory parameters from the lung volume signal 
(column 6, lines 14-17); and recognizing one or more respiratory events dependent on 
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at least one of the derived temporal sequences of respiratory parameters (column 15, 
lines 46-50). 

2. The prior art of record fails to anticipate or make obvious the method of claims 
57-70, including, inter-alia, determining the occurrence of a cough when both sound 
event signals and lung volume signals showing cough event characteristics temporally 
coincide. 

Gavriely (US Patent 6261238) discloses recognizing a candidate cough sound 
event when a sound signal from a microphone recording vocalizations exceeds a 
threshold, comparing the sound signal to a respiration monitor to ensure that the sound 
coincides with a respiration event, and determining that a cough has occurred based on 
the sound signals. Gavriely does not disclose additionally filtering a lung volume signal 
in response to characteristics of the sound event, recognizing a candidate event based 
on tidal volume signals exceeding a threshold, and determining the cough's occurrence 
only when the lung volume and sound signals coincide. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karen E. Toth whose telephone number is 571-272- 
6824. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Marmor, II can be reached on 571-272-4730. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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